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DETAILED ACTION 

1 . In an amendment dated, March 8 th , 201 1 the Applicants amended claims 1 and 
1 0. Currently claims 1 -1 0 are pending. 

Continued Examination Under 37 CFR 1. 1 14 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on August 
1 1 th , 201 1 has been entered. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1 -1 0 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishizuka et al (US 7,274,363) in view of Sandoe et al. (US 6,243,061 ). 

With respect to claim 1, Ishizuka discloses, a display apparatus comprising; 
a pixel array including a plurality of pixels (PL n , m in fig. 15), each pixel including: 
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a light emitting unit (15 in fig. 2), 

a drive element for controlling supply of a current to said light emitting unit (1 2 in 
fig. 2), and 

a switching element (1 1 in fig. 2) for controlling said drive element according to 
an image signal (col. 1, line 63 - col. 2, line 18, for example); 

a data signal drive circuit (24 in fig. 15) for receiving image data for each frame 
period and outputting said image signal to said pixel array based on said image data 
(col. 18, lines 5-9), said each frame period being provided for displaying one screen of 
said image data (fig. 5); 

a scanning signal drive circuit (25 in fig. 15) for outputting a scanning signal to 
said pixel array, said scanning signal being for controlling a timing at which said 
switching element receives said image signal (col. 18, lines 1-4); and 

a current source (27 in figs. 15-16) for, through said drive element (fig. 2, for 
example), outputting said current supplied to said light emitting unit (col. 18, lines 21- 
23). 

Ishizuka does not expressly disclose, a control circuit for increasing a voltage 
applied to said light emitting unit while pixels with small gray scale numbers are emitting 
no light and pixels with large gray scale numbers are emitting light within said each 
frame period. 

Sandoe discloses, a control circuit (20 in fig. 1) for continuously increasing a 
voltage (S+ and S- in fig. 1 1 a-b) applied to a light emitting unit (1 5 in fig. 1 ) while pixels 
with small gray scale numbers are emitting no light and pixels with large gray scale 
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numbers are emitting light within said each frame period (col. 1 1 , lines 28-64; figs. 1 1 C- 
E represent black, gray and white gray scales, it should be clear from comparison to 
figs. 1 1 a-b, that as the gray scale increases so does the ramp voltage on r and r+1 ). 

Sandoe and Ishizuka are analogous art because they are from the same field of 
endeavor namely flat panel driving control circuitry. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to include the increased voltage during brighter subframes taught by Sandoe in 
the subframes (fig. 5) of Ishizuka. 

The motivation for doing so would have been to provide a smaller, simpler and 
less power consuming display (Sandoe; col. 1 1 , lines 23-27). 

With respect to claim 2, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 1 (see above). 

Ishizuka further discloses, wherein: 

said pixel array includes a pixel for red, a pixel for green, and a pixel for blue (col. 
1 3, lines 32-45, for example); and 

said current source is provided for each of said pixel for red, said pixel for green, 
and said pixel for blue separately (fig. 9). 

With respect to claim 3, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 1 (see above). 

Ishizuka further discloses, wherein said current source controls said value or said 
amount of said current according to a control signal input to said current source (col. 18, 
lines 46-63; control signal judging indicates how much current offset to apply). 
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With respect to claim 5, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 3 (see above). 

Ishizuka further discloses, a voltage control circuit (32-36 in fig. 16) for detecting 
said value or said amount of said current (col. 18, lines 34-45) and, based on said value 
or said amount of said current, generating said control signal input to said current 
source (col. 18, lines 46-67). 

With respect to claim 10, Ishizuka discloses, a method for display an image 
based on image data by use of a pixel array including a plurality of pixels (PL n , m in fig. 
15), each pixel including: 

a light emitting unit (15 in fig. 2); 

a drive element for controlling supply of a current to said light emitting unit (1 2 in 
fig. 2); and 

a switching element (1 1 in fig. 2) for controlling said drive element according to 
an image signal (col. 1, line 63 -col. 2, line 18, for example); 
wherein said method comprises the steps of: 

outputting said current from said current source to said light emitting unit through 
said drive element (col. 18, lines 21-23); 

receiving said image data for each frame period and outputting said image signal 
from a data signal drive circuit to said pixel array based on said image data (col. 18, 
lines 5-9), said each frame period being provided for displaying one screen of said 
image data (fig. 5); 
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outputting a scanning signal from a scanning signal drive circuit (25 in fig. 15) to 
said pixel array, said scanning signal being for controlling a timing at which said 
switching element receives said image signal (col. 18, lines 1-4). 

Ishizuka does not expressly disclose, increasing a voltage applied to said light 
emitting unit while pixels with small gray scale numbers are emitting no light and pixels 
with large gray scale numbers are emitting light within said each frame period. 

Sandoe discloses, continuously increasing a voltage (S+ and S- in fig. 1 la-b) 
applied to a light emitting unit (1 5 in fig. 1 ) while pixels with small gray scale numbers 
are emitting no light and pixels with large gray scale numbers are emitting light within 
said each frame period (col. 1 1 , lines 28-64; figs. 1 1 C-E represent black, gray and white 
gray scales, it should be clear from comparison to figs. 1 1 a-b, that as the gray scale 
increases so does the ramp voltage on r and r+1 ). 

Sandoe and Ishizuka are analogous art because they are from the same field of 
endeavor namely flat panel driving control circuitry. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to include the increased voltage during brighter subframes taught by Sandoe in 
the subframes (fig. 5) of Ishizuka. 

The motivation for doing so would have been to provide a smaller, simpler and 
less power consuming display (Sandoe; col. 1 1 , lines 23-27). 

3. Claim 4 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Ishizuka 
et al (US 7,274,363) in view of Sandoe et ah (US 6,243,061 ) and further in view of Hack 
et al. (US 2002/0030647). 
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With respect to claim 4, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 3 (see above). 

Ishizuka further discloses generating said control signal input to said current 
source (col. 18, lines 46-67). 

Neither Sandoe nor Ishizuka expressly disclose a PWM control circuit. 

Hack discloses, a PWM control circuit for generating a PWM control signal for, 
through said drive element, controlling whether or not said light emitting unit emits light, 
during said each frame period (para. 49); and 

a voltage control circuit for, based on said PWM control signal, generating said 
control signal input to said drive source (para. 49; PWM method will involve 
measuring/storing OLED current versus PWM amount). 

Hack, Sandoe and Ishizuka are analogous art because they are both from the 
same field of endeavor namely current detection and driving circuitry of flat panel 
displays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to control the pixels via PWM and to alter the current source of Ishizuka as 
taught by Hack. 

The motivation for doing so would have been to for well-known benefit of 
increased display uniformity as individual pixel element differences are not as 
noticeable. 



Application/Control Number: 10/663,657 Page 8 

Art Unit: 2629 

4. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishizuka et al (US 7,274,363) in view of Sandoe et al. (US 6,243,061 ) and further in 
view of Kimura et al. (US 6,51 8,962). 

With respect to claim 6, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 5 (see above). 

Ishizuka further discloses generating said control signal input to said current 
source (col. 18, lines 46-67). 

Neither Sandoe nor Ishizuka expressly disclose that the control circuit calculates 
a luminance level of the image data. 

Kimura discloses, wherein a voltage control circuit (21 b, 1 8 in fig. 1 0) calculates 
a luminance level of image data (col. 35, line 66 - col. 36, line 1 7) for each frame period 
(207 in fig. 1 7) based on a value or an amount of current (output of 1 6' in fig. 1 7) and, 
based on said luminance level of said image data for said each frame period (col. 36, 
lines 4-1 5), generating a control signal (output of 209 in fig. 1 7) input to a driving source 
(200a in fig. 17). 

Kimura, Sandoe and Ishizuka are analogous art because they are both from the 
same field of endeavor namely flat panel display control circuitry. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to calculate the luminance level and to alter the current source of Ishizuka as 
taught by Kimura. 
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The motivation for doing so would have been to correct for deterioration over 
time thereby achieving a higher quality display for a longer period of time (Kimura; col. 
1, lines 65-67). 

With respect to claim 7, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 5 (see above). 

Ishizuka further discloses generating said control signal input to said current 
source (col. 18, lines 46-67). 

Neither Sandoe nor Ishizuka expressly disclose that the control circuit calculates 
a degree of degradation of the light emitting unit. 

Kimura discloses, wherein a voltage control circuit (21 b, 1 8 in fig. 1 0) calculates 
the degree of degradation of a light emitting unit (15 in fig. 10) based on a value or an 
amount of current (Idm in fig. 10) and, based on said degree of degradation of said light 
emitting unit (col. 36, lines 1-17), generating a control signal (output of 21 b in fig. 10) 
input to a driving source (1 3, 22a in fig. 1 0). 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to calculate the degree of degradation and to alter the current source of Ishizuka 
as taught by Kimura. 

The motivation for doing so would have been to correct for deterioration over 
time thereby achieving a higher quality display for a longer period of time (Kimura; col. 
1, lines 65-67). 
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5. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishizuka et al (US 7,274,363) in view of Sandoe et al. (US 6,243,061 ) and further in 
view of Tsuruoka et al. (US 6,414,443). 

With respect to claim 8, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 5 (see above). 

Ishizuka further discloses generating said control signal input to said current 
source (col. 18, lines 46-67). 

Neither Sandoe nor Ishizuka expressly disclose that the control circuit calculates 
a temperature of the light emitting unit. 

Tsuruoka discloses, wherein a voltage control circuit (35 in fig. 4) calculates 
temperature of said pixel array based on said value or said amount of said current (col. 
4, lines 25-36) and, based on said temperature of said pixel array, generating a control 
signal (output of 34 in fig. 4) input to a driving source (33 in fig. 4). 

Sandoe, Tsuruoka and Ishizuka are analogous art because they are both from 
the same field of endeavor namely flat panel display control circuitry. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to calculate the temperature and to alter the current source of Ishizuka as taught 
by Tsuruoka. 

The motivation for doing so would have been to correct for deterioration over 
time thereby achieving a higher quality display that is independent of temperature 
variations (Tsuruoka, col. 2, lines 16-18). 
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With respect to claim 9, Ishizuka and Sandoe disclose, the display apparatus 
as claimed in claim 3 (see above) 

Neither Sandoe nor Ishizuka expressly disclose another light emitting unit 
separate from the array or a control circuit for detecting temperature. 

Tsuruoka discloses, a light emitting unit (10' in fig. 4) provided separately from a 
pixel array (10 in fig. 4); and 

a voltage control circuit (35 in fig. 4) for detecting temperature of said another 
light emitting unit (col. 4, lines 25-36) and, based on said temperature of said another 
light emitting unit, generating a control signal (output of 34 in fig. 4) input to a driving 
source (33 in fig. 4). 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to calculate the temperature and to alter the current source of Ishizuka as taught 
by Tsuruoka. 

The motivation for doing so would have been to correct for deterioration over 
time thereby achieving a higher quality display that is independent of temperature 
variations (Tsuruoka, col. 2, lines 16-18). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM BODDIE whose telephone number is 
(571)272-0666. The examiner can normally be reached on Monday through Friday, 
7:30 - 4:30 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/William L Boddie/ 

Primary Examiner, Art Unit 2629 

8/26/201 1 



